In spite of logistics having grown in importance lately, which included the discussion of concepts such as integrated logistics and supply chain management in the business agenda, little has been said about how to measure logistics performance. This paper analyzes the perception of logistics professionals about the effectiveness of MMOG/LE, a logistics performance evaluation tool on which they were trained and which they implemented in their organizations. Participants filled in a survey with Likert scale questions that was sent to them via e-mail. Among other findings, it was noticed that the impact of the MMOG/LE recommendation is stronger with respect to activities that had not been previously addressed by quality norms and recommendations. Most respondents also considered that their organizations were already efficient in integrating their activities with their customers (car assemblers) but rarely with their suppliers, which was acknowledged to be the bottleneck of their logistics systems.
INTRODUCTION
As early as the late 1950's there were already studies that recommended the benefits of coordinated logistics. Hirschman (1958) considered that strong linkages between suppliers and buyers could support a nation' s economic development as well as that of organizations, themselves. However, for many reasons, the possibility of better coordinating the activities of different players along the value chain only really caught the attention of practitioners and academia much more recently.
One such reason for increasing the focus on logistics processes was that companies realized that they could not improve competitiveness by just reducing their internal costs, any longer. 3 for differentiation, anymore. They were, once, order winning criteria. However, time has turned them into qualifiers, at the most (SLACK et al., 1997) . This partially explains the focus on logistics performance as an opportunity to provide a market edge. Abrahamson et al. (2003) were able to show that logistics can be used to achieve a competitive edge, having noticed that the most successful companies with respect to growth and profitability are well integrated to their supply chains. Based on that, they describe, define and exemplify the need for very flexible logistics management, as a key factor to improve profitability and growth.
The rush for differentiation based on better logistics performance in recent years has increased the level of details and the complexity involved in any logistics process. This calls for new shareable metrics to be developed in order to assess the actual effectiveness of a company's effort to ensure delivery of its products to customers at the right time, quantity and quality.
In spite of logistics having been raised to a highlight position within organizations lately, evaluation tools to assess the effectiveness of the logistics performance and academic research about the issue are still scarce.
The research that is reported in this paper had the purpose of understanding what users think of a specific logistics performance evaluation tool, called MMOG/LE. The authors wanted to know the respondents' impressions on the effectiveness of such tool with respect to the following issues: organization's strategy, work organization, capacity and production planning, improvement of the interface with customers, product and production control and improvement of the interface with suppliers.
From a practical point of view, the results of the research could help spreading information on the potential benefits of MMOG/LE), in case it were considered effective, to other industrial sectors (it was originally developed for and by the automotive industry). It is a readily 4 available model (freely accessible through the Internet from the web-sites of its proposing agencies) and has a very low implantation cost, considering that the evaluation form is an MS Excel sheet. Even if the results of this research project were not favorable to MMOG/LE, that could also represent an important conclusion, meaning that it would have to be improved, in order to become useful to users, or replaced by another tool that could do what it claims in a more effective way.
From a theoretical angle, performing the research was also justifiable, because, in spite of all the fuzz about logistics and supply chain management, very few academic studies have dealt with the evaluation of logistics performance, which has become a very relevant issue. One cannot manage something that one cannot measure 1 , after all.
It should be highlighted that this study was not interested in evaluating the quality of the logistics management that is performed by companies that answered the survey. It only intended to identify the respondents' perceptions about the suitability and effectiveness of the use of MMOG/LE as a tool to evaluate and improve logistics performance.
After this brief introduction, we will discuss the evolution of the logistics concept towards supply chain management and the need to assess performance in logistics activities. After that, we will present the MMOG/LE tool. Then, we will describe the methodology used to collect and analyze the data, followed by the presentation and discussion of the results. At last, the paper brings the authors' final considerations, which include suggestions for future research projects.
LOGISTICS, SUPPLY CHAIN AND THE COSTS INVOLVED IN MANAGING IT
Over the 1990's a new concept was introduced in the business field that ended up encompassing the still recent (in business terms) logistics term. This was supply chain management (SCM). According to Bowersox et al. (2006) , supply chain management comprises the organization of the collaborative work of different companies in order to improve their strategic positioning and the efficiency of joint and interdependent operations. It is a network of autonomous or semi-autonomous organizations, which are responsible for purchasing, manufacturing and releasing a specific product and/or service to the consumer, according to Pires (2004) . In accordance to that, Chopra and Meindl (2004) explain that the supply chain involves all different stages directly or indirectly involved in fulfilling a customer's order, not including just the manufacturers and suppliers, but also warehouses, retailers, transport companies and the customers, themselves.
Due to this new broader logistics scope, involving a much deeper concern with respect to coordination and integration, CLM (Council of Logistic Management) 2 changed its definition of logistics management, which now is "that part of supply chain management that plans, implements, and controls the efficient, effective forward and reverse flow and storage of goods, services and related information between the point of origin and the point of consumption in order to meet customers' requirements" (CLM, 1999) .
According to studies mentioned by Ballou (2006) , logistics costs may vary between 4% and 30% of the gross sales income for North-American companies. Bowersox and Closs (2001) also present percentages that are very close to those: according to them, logistics expenses represent from 5% to 35% of the sales value, depending on the type of activity performed by the organization. A survey that involved the 500 largest Brazilian companies in 2003 has
shown that logistics expenses in the country are ca. 7% of the gross income. However, variance was high, with individual values ranging from 5% to over 20% of the gross income (FLEURY and WANKE, 2003) .
In spite of the magnitude of logistics costs, organizations should not attempt to reduce them without taking into account the possible consequences of the saving actions. In most cases 6 logistics costs are justifiable and reducing them may result in greater income loss than the savings that are eventually achieved, warn Fleury and Wanke (2003) .
THE NEED TO MEASURE THE PERFORMANCE OF LOGISTICS PROCESSES
As a result of the increase in the awareness about the importance of logistics processes, ways of measuring and assessing logistics performance start being discussed in the organizations.
Hijjar, Gervásio and Figueiredo (2005) analyze the World Class Logistics model, highlighting the fact that a good performance monitoring system is essential to managing logistics activities. Those authors consider that performance measurement is essential to check if the targets that were set by (and for) an organization are being achieved, helping the decision making process about where to spend scarce resources. Monitoring logistics processes "is even more important in the current scenario, in which logistics related activities have been globally acknowledged as being fundamental for the generation of value to the customer" (HIJJAR, GERVÁSIO and FIGUEIREDO, 2005 , p. 1).
New logistics evaluation tools have been also created and applied for third party logistics providers (3PL). Yan et al. (2003) developed a methodology for the evaluation of logistics performance specifically oriented to the measurement of the quality of service provided by those suppliers, which is perfectly justifiable as a result of the increasing demand for this type of service. The methodology was called CBR (case-based reasoning). According to its creators, CBR is a type of decision model to solve problems related to choosing the logistics service provider by the hiring party. The method is based on adaptations of lessons that were learned from previous similar experiences, inspired on the way human beings decide, learning with their own mistakes. The measuring system used to choose the logistics operator is based on four relevant factors: 1. information on the business environment; 2. information on services that were carried out by the assessed company in the past; 3. technical and financial information and managerial terms; and 4. the importance of each type of information.
According to Yan et al.'s (2003) research, the method proved efficient in the field. Martins and Gonçalves (2004) study the effectiveness of a performance indicators' system comprising technical and commercial features, developed in order to provide better understanding of the relationship between car assemblers and their supply chains. They anticipated a discussion that became main stream a few years latter, leading several European and North-American car assemblers to unify their logistics performance evaluation standards and requisites, having as a starting point the initiatives of the assemblers' associations in both continents (Odette and AIAG, respectively), which jointly developed the MMOG/LE recommendation, as described below. Improvement plans: internal assessment helps identifying issues that need to be addressed, called gaps. Therefore, it can be used to guide the implantation of continuous improvement plans, internally to the organization, or in conjunction with suppliers.
THE MMOG/LE RECOMMENDATION

MMOG/LE -Materials Management Operating Guideline/Logistics Evaluation
Companies that supply parts or components to several different assemblers at the same time were faced with great difficulty to prove the quality of their logistics processes to all different customers, as each of them had their own logistics evaluation demands. In spite of sharing the same purpose, i.e. being sure that the suppliers would feed them with the right supplies at the right time, they had different guidelines on how to achieve that 3 . That was the main reason for AIAG and Odette, the two organizations that congregate the automotive industry in North America and Europe, to work together in the development of a logistics evaluation tool that could be used by everyone (AIAG, 2006) . The importance of standardizing logistics evaluation processes along the whole industry is highlighted by Witt (2005, p. 20) , who states that "all global supply chains have essentially the same activities: receiving, storing, shipping and transporting". The problem is that "these supply chains have spoken in different languages".
Thus, the MMOG/LE recommendation was created to meet two important specific demands of the automotive industry: (1) the need to define common criteria for the evaluation of logistics performance, and (2) the need to unify all sort of recommendations and norms, demanded from the suppliers by large automakers (HARRINGTON, 2005; INTERNET AUTOGUIDE, 2004) . The main purpose is, therefore, to provide means for a standardized evaluation of logistics and materials planning, that can be used by suppliers and customers (the assemblers) alike, in the automotive industry. MMOG/LE was conceived to be used by any party in the supply-chain, as a self-assessment tool, but also as a tool for business partners to assess the quality of services provided by other parties. Witt (2005) highlights the fact that the logistics evaluation provided by MMOG/LE translates the jargon of logistics managers and shows its processes in a way that anybody can understand their meaning.
METHODOLOGICAL PROCEDURES
This study was carried out early in 2008, with data that was collected by means of a structured survey, containing 20 Likert scale questions.
The questionnaire was sent via e-mail to 108 logistics professionals from the automotive industry, most of whom were suppliers of large vehicle assemblers, with industrial plants located in Brazil. Those professionals had all been trained in using the MMOG/LE assessment tool at least a year prior to their participation in the survey. The reason for not having sent the questionnaire to logistics people that had been trained more recently was that they would not have had enough time to get acquainted with the recommendation in great detail and would not yet have had enough time to fully implement it. That would make their participation in the survey less productive.
Unfortunately, ca. 25 of the invitation messages bounced back, due to wrong e-mail addresses which prevented them to reach the addressee. This reduced the number of potential respondents to about seventy. We received five filled-in questionnaires within three days and twenty other after sending a second e-mail message (five days later), insisting on the importance of the individual contribution of those who had been trained on MMOG/LE. The return rate was approx. 35%, which was considered satisfactory. The existence of a certain bond between the participants and the researchers, considering that they had been the instructors involved in the MMOG/LE training, may have helped to achieve a higher return rate than usual for electronic surveys. Cohen (2003) , Graeml and Csillag (2006) , among others, worked with much lower return rates for their electronic surveys with respondents belonging to the manufacturing industry.
The survey intended to help the researchers understand the level of contribution of MMOG/LE to the improvement of logistics processes, according to the respondents' perception. In order to accomplish that, the questions addressed critical issues related to the logistics operation, i.e., those that, if not suitably addressed, increase the risk of production collapse at the customer's shop floor, increasing costs in the short run. The questionnaire included, therefore, processes that were considered critical by the MMOG/LE recommendation, which are referred to as F3 processes 4 ( ODETTE and AIAG, 2006) . Table 1 , below, presents the questions in the survey, for which the respondents needed to choose among one of the possible answers: "strongly agree", "agree", "I do not have an opinion", "disagree", "strongly disagree" or "our company was already very efficient with respect to this issue, even prior to MMOG/LE".
Possible answer choices did not represent an interval scale. They belong to an ordinal scale, because it is not possible to state that the 'distance' between "strongly agree", "agree", "I do not have an opinion", "disagree" and "strongly disagree" is always the same, in the respondents' perception 5 . However, we chose to treat the answers as belonging to an interval scale in order to perform some simple statistics that are based on the calculation of distances.
We are aware of the risk involved in this decision, but we think that it simplifies the analysis to an extent that it is worth. In fact, many other researchers have been doing the same over time. Thus, we assigned value "1" to "strongly agree", "2" to "agree", "3" to "I do not have an opinion", "4" to "disagree", and "5" to "strongly disagree". The only alternative that was not converted into a numeric figure was "our company was already very efficient with respect to this issue, even prior to MMOG/LE". In this case, we were only interested in the number of times respondents chose this alternative. Work organization 4. The MMOG/LE recommendation contributed to create contingency plans for emergency situations in the supply chain.
Capacity and production planning 5. The MMOG/LE recommendation contributed to increase the logistics personnel participation in the development of new products within the organization. 6. The MMOG/LE recommendation contributed to improve the comparison of available resources with customer requirements for the short and the long run. 7. The MMOG/LE recommendation contributed to assure that a process is in place to notify customers of any significant resource limitations in meeting the requirements. 8. The MMOG/LE recommendation contributed to automatically integrate the customer's programming information into the organization's planning system, avoiding manual data transfer.
Customer interface 9. The MMOG/LE recommendation contributed to assure that delivery forecasts are communicated electronically to the customer, avoiding manual data transfer. 10. The MMOG/LE recommendation contributed to assure that call offs are electronically communicated to the customer in order to reduce the impact to its operation. 11. The MMOG/LE recommendation contributed to assure that there is a process and support documentation to define standard packaging and back-up packaging, before start of production. 12. The MMOG/LE recommendation contributed to assure consistency between container content, labels and documentation. 13. The MMOG/LE recommendation contributed to create a process that ensures that the data content of all ASN's is complete and accurate in accordance with customer requirements and that it is transmitted at the time of conveyance departure.
Production and product control
14. The MMOG/LE recommendation contributed to create a process to correctly identify all material in stock. 15. The MMOG/LE recommendation contributed to create a process to clearly identify all storage locations accurately. 16. The MMOG/LE recommendation contributed to create a process to assure the appropriate identification of all unusable or damaged material. 17. The MMOG/LE recommendation contributed to create a formal engineering change/sign-off review process.
Supplier interface
18. The MMOG/LE recommendation contributed to create procedures that ensure that deviations from the materials planning and logistics instructions are immediately investigated, communicated and rectified by the supplier. 19. The MMOG/LE recommendation contributed to assure that the organization's suppliers are capable of sending and receiving electronic communication. 20. The MMOG/LE recommendation contributed to assure that electronic communication is implemented from/to all suppliers, sub-contractors and logistics providers.
Source: the authors.
RESULTS
The data that were collected for this study represented a much richer information source than originally expected when we started the research. Due to space limitation, we will only present the results that we considered the most relevant ones.
From the 25 respondents, four acknowledged not having implemented MMOG/LE in their
organizations, yet, although having the intention of doing it soon. Among the other 21 companies, implantation occurred 16 months before, on average. However, variance was large: one of the respondents said that they only started implementing MMOG/LE two months prior to the survey, while another one claimed that MMOG/LE had been used by his company for more than three years.
We will first discuss the averages of the answers for each of the twenty questions. As explained before, the ordinal Likert scale was converted into a numerical interval scale, so that average calculations could be performed. On a second stage, we will also discuss the frequency of appearance of: "our company was already very efficient with respect to this issue, even prior to MMOG/LE". When this answer appeared it was recorded separately from the others, because it is not part of the ordinal scale. We hope that, by doing so, we provide readers with organized information that improves the understanding of the participants' perception about the effectiveness of MMOG/LE as a logistics processes evaluation tool.
Analysis of the average and standard deviation of the answers
The five ordinal possibilities of answer ("strongly agree", "agree", "I do not have an opinion", "disagree", and "strongly disagree") were converted into numbers, with "1" being assigned to "strongly agree" and "5" to "strongly disagree". Then averages and standard deviations were calculated and presented in Table 2 , below. The analysis of averages and standard deviations shows that the majority of the respondents "agrees" with most of the statements contained in the survey. Most averages were around 2.0 and standard deviations were low. Only three participants marked "disagree" for at least one question. None marked "strongly disagree" for any question. This shows that the participants consider that the MMOG/LE helps them to improve their logistics performance. This emphasizes the increasing importance of systems and tools for performance measurement, which is consistent with the literature review.
It is important to stress that respondents were logistics professionals from the automotive industry, whose superior logistics performance has been demanded for many years by their powerful customers, usually large car assemblers.
Analysis of the frequency of "our company was already very efficient with respect to this issue, even prior to MMOG/LE"
The alternative "our company was already very efficient with respect to this issue, even prior to MMOG/LE" was included in the survey after it was almost ready to be launched. As originally designed, the questionnaire contained only the traditional Likert scale options.
However, during the preparation for the mail-merge launch, we decided to include this option because we thought it could provide some additional information at no extra cost, mainly in the case of companies that already had very strict controls on their logistics processes even before being introduced to MMOG/LE. This was a very fruitful decision, because it allowed 14 us to work on a different direction, checking exactly where MMOG/LE was making a difference. Table 3 shows the number of times respondents claimed that their companies already mastered the specific logistics processes addressed by each question, even before implementing MMOG/LE. The results were analyzed under two different perspectives: first of all, the high incidence of this answer was remarked for questions 16 and 17 . The fact that eight respondents (ca. 38%) stated that their companies were already efficient in evaluating the performance of such logistics activities called the attention. Then, it was also noticed that no respondent chose the alternative "we already were very efficient at it prior to implementing MMOG/LE" for questions 19 and 20 .
Based on such results, it is possible to infer that MMOG/LE was not so effective, or at least it proved not to be so necessary, to solve issues related to questions 16 and 17 . On the other hand, it is also possible to infer that the tool is very important in dealing with the issues presented in questions 19 and 20.
Question 16 was "The MMOG/LE recommendation contributed to create a process to assure the appropriate identification of all unusable or damaged material". When trying to understand why so many respondents considered that they did not need the MMOG/LE for that (were already efficient before it), we thought that it may be related to the fact that all participants belonged to companies that were certified by QS 9000, ISO 9001:2000 or ISO/TS 16949, among other quality regulations 6 . Item 8.3 of ISO 9001:2000, for example, which is called "control of non-conforming product", demands any non-conforming product to be identified by means of a label or another suitable identification method, and segregated to avoid unintentional use. In addition to that, this norm determines that the identification of non-conforming items should take place at the time such materials are received, during the production process (work-in-process), before delivery to the customer (finished goods) and after delivery (MELLO et al, 2002) . Thus, the high rate of participants saying that they were already efficient with respect to that prior to start using MMOG/LE is justified. MMOG/LE did not contribute to improvements with respect to that, in the opinion of several respondents.
But this does not mean that MMOG/LE should not concern about the issue because there may be companies out there that do not have a formal quality system in place and could use MMOG/LE as an improvement tool 7 .
Question 17 states that "the MMOG/LE recommendation contributed to create a formal engineering change/sign-off review process". The relatively low impact of MMOG/LE for this probably also results from the fact that most quality norms deal with the issue. concern. Another important reason for the fragility of the organizations' integration capabilities to their supply chains is that many of them still find it difficult to integrate their own internal functions. Coordinating activities with external partners is still a distant target.
In the MMOG/LE training sessions in Brazil, all of which were directly conducted by the researchers or, at least, managed by them, the electronic integration issue, involving suppliers and customers, has been one of the most concerning topics. It seems to be the "Achilles heel"
of the logistics systems implemented by most automotive industry companies. In spite of the automotive industry being a technologically advanced sector, which is responsible for an important share of the GNP of a country like Brazil, the automation of information exchange is still a problem, particularly when the matter is connecting tier one suppliers to their suppliers and so forth. As one moves upstream the supply chain, either the size of the suppliers decreases, meaning they have less resources for technological investments, or the importance of the automotive industry decreases, to large suppliers of raw-materials, which reduces the automotive industry's bargaining power. Lack of resources or interest makes the task of convincing suppliers to heavily invest in technological resources to provide the infrastructure for reliable electronic communications a difficult one.
When the issue is the integration with customers, differently to what happens with respect to the integration with suppliers, a few participants already say that they were good at it even before the MMOG/LE. We believe that, as all participants in the survey are tier one suppliers of a truck manufacturer, this major customer has used its bargaining power to ensure that its suppliers were suitably integrated to it. However, participants do not have the same bargaining power to force their own suppliers to do the same.
Analyzing the perception of the respondents about their competence with respect to logistics activities, the emphasis was on those cases where MMOG/LE has proven to be an important tool to improve the logistics performance and on those where it is not so relevant, because other norms and regulations have already addressed the issues, accordingly. The analysis could have been extended to the other questions in the survey, as they all represent F3 items,
i.e., they are essential to prevent that interruptions happen on the delivery to the customer.
Loss in the short run may result from poor performance. This was not done because of space limitations and also in order to focus the attention on the items that were discussed above. The reader is invited to reflect about the other issues. Data are available and were presented in 
CONCLUSIONS
This paper showed that, in spite of the fact that logistics became much more important than in the past, for most organizations and in different fields, there are still not many tools available and widely spread to measure its effectiveness. Based on that, it was justifiable to carry out research on the perceptions of logistics professionals about an evaluation tool that is quickly gaining adopters in the automotive industry, which was jointly developed by the two associations that congregate companies in the automotive sector in North America and Europe.
Most respondents agree that MMOG/LE is a useful tool to measure the performance of logistics processes and even those who have not implemented it yet say that they will do it soon.
The study's major finding was that MMOG/LE is more useful to help companies to improve their performance concerning issues that were not directly addressed by previous quality norms and recommendations. Its importance became particularly clear in making its users understand that they need to integrate their processes electronically with those of their business partners, in order to improve the logistics flow (questions 18 to 20).
Maybe one could expect that companies that find it difficult to electronically integrate to their suppliers would also have problems to coordinate activities with their customers (questions 9 to 13). But this was not the case, as became clear after analyzing the frequency of the answer "our company was already very efficient with respect to this issue, even prior to MMOG/LE" for questions about the integration with suppliers and customers. In fact, it is not very difficult to understand why the frequency was much higher for the integration with customers, in the case of this survey: almost all respondents work as tier 1 suppliers, i.e. direct suppliers, of automotive assemblers. The integration to the customers is settled, because the customer is very important to their businesses. On the other hand, first tier suppliers are not always that important to their suppliers and do not have the same bargaining power to make their suppliers invest resources in sophisticated information technology to allow integration.
The issues for which MMOG/LE was considered less important are those that replicate demands of quality norms, mainly those concerning product and production control (questions The next step of this research project will be interviewing the customer of the participants in the current survey, i.e., the assemblers that give incentive to their suppliers to adopt MMOG/LE as an assessment tool for their logistics processes, in order to find if they believe that MMOG/LE helps their suppliers to improve their logistics performance. We also want to know if they have any hard evidence of improvement and of the correlation of such improvement to the use of the assessment tool.
Regardless of the logistics evaluation tool that is used by an organization to assess the quality of its logistics service, it is important that one such tool is indeed used, to allow improvements to be internalized, as it already happens with processes in other areas of the company. In that sense, we consider that the discussion that was carried out in this paper about MMOG/LE is important not only for the results that were accomplished but also for having stimulated the debate about the need to assess logistics processes in order to improve their management.
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Notes
1
This expression is many times assigned to Peter Drucker (NELSON, 2007; GEBLER, 2006) , other times to the quality gurus (BURKHALTER, 1994) . Some even consider that its origins are much Volkswagen is still using the VBA system (Odette Logistic Evaluation) to evaluate the logistics of its suppliers. Peugeot and Citroën, in France, continue using EAQL, according explained to the authors by an automotive logistics specialist.
4
In addition to the critical processes (F3), MMOG-LE also addresses other logistics processes that have lower impact on the supply chain, when they are poorly executed, but that still need to be controlled in order to increase the quality of the logistics flow. Such processes are called F2 (medium impact) and F1
(small impact).
